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1
SEATING DEVICE

TECHNICAL FIELD OF THE INVENTION

This invention relates to a seating arrangement including at
least two seating units detachably connected together,
wherein each seating unit includes a seat and connecting
means associated with one side of the seat for supporting the
seat relative to a surface when the seating unit is connected to
another seating unit of the same kind, each seating unit
including a connecting means. The invention also relates
separately to a seating unit.

PRIOR ART

U.S. Pat. No. 4,154,476 discloses a folding seating system
in which a tubular frame defines a number of parallel hori-
zontal portions when it is in the extended position. These
portions support foldable chair seats, wherein adjacent chair
seats are connected together in the horizontal position in that
a hook on one seat is received in a groove in an adjacent seat.
The seats can also assume a vertical position when the tubular
frame is in the folded position.

According to one embodiment, GB 2 447 508 discloses
seating units with legs/supporting means on only one side.
Mating engagement means on adjacent seating units can be
brought into releasable engagement with one another. No
further details are given about the design of these engagement
means.

DE 20 2009 007 655 U1 discloses tubular connecting
means for conventional chairs in which the tubular connect-
ing means are “interlaced”.

DE 20 2007 000 971 U1 discloses connecting means for
conventional chairs in which a downwardly directed hook
formed by a bent tube on one chair is received in a space in an
adjacent chair, this space being defined by a bent tube.

Aims and Features of the Invention

A first aim of this invention is to provide a seating arrange-
ment of the type specified in the introductory part, in which
the mating engagement means are designed in such a manner
that adjacent seating units are connected together in a manner
that complies with the necessary safety measures.

Another aim of this invention is to allow for user-friendly
connection and disconnection of adjacent seating units.

At least the first aim of this invention is achieved by means
of'aseating arrangement and a seating unit having the features
specified in the following independent claims. Preferred
embodiments of the invention are defined in the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will now be
described with reference to the accompanying drawings, in
which:

FIG. 1 is a perspective view of a first embodiment of a
seating unit according to this invention, in which the seating
unit is designed to form part of a seating arrangement accord-
ing to this invention;

FIG. 2 is a front view of the seating unit according to FIG.
1

FIG. 3 is a plan view of the seating unit according to FIG.
1
FIG. 4 is an enlarged view of the portion circled in FIG. 3;
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FIG. 5 is another side view of the seating unit according to
this invention;

FIG. 6 is an enlarged side view of part of the seating unit
according to FIG. 1;

FIG. 7 is a plan view of the seating unit according to FIG.
1 with one part in section;

FIG. 8 is a plan view of the sectional part on a larger scale;

FIG. 9 is a perspective view of the seating unit according to
FIG. 1;

FIG. 10 is an enlarged view of the portion circled in F1G. 9;

FIG. 11A-FIG. 11C are perspective views showing in dia-
grammatic form how two seating units are connected
together;

FIG. 12 is a perspective bottom view of two seating units
connected together;

FIG. 13 is an enlarged perspective view of the connection
between two seating units;

FIG. 14 is a perspective view of a number of seating units
according to FIG. 1 stacked one on top of the other;

FIG. 15 is a different perspective view of the stacked seat-
ing units;

FIG. 16 is a perspective view of another embodiment of a
seating unit according to this invention;

FIG. 17 is a plan view of the seating unit according to FI1G.
16;

FIG. 18 is a side view of the seating unit according to FIG.
16;

FIG. 19 is a front view of the seating unit according to FI1G.
16;

FIG. 20 is a side view of the seating unit according to FIG.
16;

FIG. 21 is a front view of three seating units according to
FIG. 16 connected together, with one seating unit in the
process of being mounted;

FIG. 22 is an enlarged view of the sectional part of FIG. 21;

FIG. 23 is a front view of three seating units according to
FIG. 16 finally connected together;

FIG. 24 is an enlarged view of the sectional part of FIG. 23,
and

FIG. 25 is a perspective view of a number of seating units
according to FIG. 16 stacked one on top of the other.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

The seating unit shown in FIG. 1 includes a tubular frame
1 formed by an endless bent tube in the embodiment shown.
The tubular frame 1 in turn includes two first and second
tubular portions 3A and 3B which are generally horizontal in
the working position of the seating unit and which are con-
nected together in the region of one of their ends by means of
a loop/a third tubular portion 5 having a rectilinear interme-
diate portion 7 according to the embodiment shown. In the
plan view (see FIGS. 3 and 4), the first and second tubular
portions 3A, 3B converge towards one another in the direction
towards the loop 5. In the plan view (see FIG. 4), the first and
second tubular portions 3A and 3B form an angle o with the
intermediate portion 7. The following should apply with
respect to the angle a.: 90°<a=<94°.

According to the embodiment shown, the first and second
tubular portions 3A and 3B are bent/curved downwards
slightly when the seating unit is viewed from the front (see
FIG. 2). This design will be discussed hereinbelow. It will
also be clear from FIG. 2 that the loop 5 is inclined upwards
slightly relative to an imaginary horizontal plane towards its
free end.
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As will be seen most clearly from FIGS. 9 and 10, the
tubular frame also includes fourth and fifth tubular portions
9A and 9B which are substantially vertical when the seating
unit is viewed from the front (FIG. 2). One end of the fourth
and fifth tubular portions 9A and 9B respectively is connected
to one or other of the first and second tubular portions 3A and
3B respectively. The other ends of the fourth and fifth tubular
portions 9A and 9B are connected together by means of a
cross bar/a sixth tubular portion 10 having a rectilinear inter-
mediate portion according to the embodiment shown. In the
working position of the seating unit, the cross bar 10 is
designed to bear against a supporting surface, usually a floor.
Inthe side view of the seating unit according to this invention
(see FIGS. 5 and 6), it will be clear that the fourth and fifth
tubular portions 9A, 9B diverge away from one another in the
direction towards the cross bar 10.

The tubular frame 1 may be manufactured from a suitable
metal/alloy or from a suitable plastic material.

The seating unit according to this invention also includes a
seat 12 which, according to the embodiment shown, includes
a seat portion 13 and a back portion 14, these portions being
integral with one another according to the embodiment
shown. As will be seen most clearly from FIGS. 2 and 3, the
seat portion 13 is supported by the first and second tubular
portions 3A, 3B. The abovementioned downward bend/curve
of'the first and second tubular portions 3A, 3B means that the
seat portion 13 can be given a dished shape, this having a
positive effect on seating comfort.

Each seat 12 is provided with a side portion 20 extending
downwardly from the seat portion 13, this side portion 20
being situated on the same side of the seat portion 13 as the
fourth and fifth tubular portions 9A, 9B. The side portion 20
is provided with an opening 21, this opening 21 being
U-shaped when viewed generally, with the bottom 22 ofthe U
having a substantially greater length than the legs 23 of the U.
More precisely, the opening 21 is generally speaking dove-
tailed, i.e. the legs 23 converge slightly towards one another in
a direction away from the seat portion 13. This is shown in
FIG. 6 by the dash-dotted first lines [.1 and by the angles
designated o in FIG. 6, symbolising that the lines .1 move
closer together in a direction away from the seat portion 13. It
should be noted in this connection that the angle o in FIG. 6
corresponds to the angle designated o in FIG. 4. Auxiliary
lines HLL1 and HL.2 have also been drawn in FIG. 6, the first
auxiliary line HL1 being situated midway between the first
lines L1 and the first auxiliary line HL.1 extending at a right
angle to the bottom 22 of the U. The second auxiliary line
HL.2 extends at a right angle to the first auxiliary line HL.1.
The angle « is the angle between the first lines L1 and the
second auxiliary line HL2. The following should apply with
respect to the angle a.: 90°<a=<94°.

FIG. 6 also shows how the walls of the side portion 20
defining the legs 23 converge towards one another in a direc-
tion away from the seat portion 13. This is indicated by means
of second lines [.2 and the angle [ between the lines [.1 and
L2. The following should apply with respect to the angle f:
8°=f=10°.

With respect to the extension of the legs 23 at a right angle
to the plane of the drawing in FIG. 6, the legs 23 thus converge
towards one another in a direction under the seat portion 13.
This is shown in FIGS. 7 and 8. Two third lines L3, a third
auxiliary line HL.3 and a fourth auxiliary line HI.4 are drawn
in FIG. 8. The third lines L3 converge towards one another in
a direction under the seat portion 13. The third auxiliary line
HL3 is situated midway between the third lines [.3 and the
third auxiliary line HLL.3 extends at a right angle to the side
portion 20. The fourth auxiliary line HL.4 extends at a right
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angle to the third auxiliary line HL3. The third lines 1.2, the
third auxiliary line HL.3 and the fourth auxiliary line H[.4 are
situated in one common plane. The third lines 1.3 form an
angle o with the fourth auxiliary line HL 4, i.e. the same angle
a inserted in FIG. 6 and for which a setpoint range was
specified hereinabove.

With respect to the free ends 23 A of the legs 23 (see FIGS.
6 and 8), these are inclined upwardly from an imaginary
horizontal plane in a direction under the seat portion 13. This
inclination of the free ends 23 A of the legs 23 should prefer-
ably correspond to the inclination of the loop 5.

FIGS. 9 and 10 show the opening 21 obliquely from below
and from the inside of the side portion 20. It will thus be clear
that the wall thickness ofthe side portion 20 is relatively great
and that the side portion 20 is provided on its inside with a
retaining means in the form of a recess 24 extending substan-
tially horizontally and between the legs 23. The dimensions
of'the retaining means/recess 24 are adapted in such a manner
that it should be possible for the loop 5 to be received in the
retaining means/recess 24 in a satisfactory manner. It should
be noted in this connection that the intermediate portion 7 of
the loop 5 of a seating unit should be parallel to the retaining
means/recess 24. The loop 5 thus fits into the retaining means/
recess 24 in a satisfactory manner.

The seat 12 is preferably made of a suitable plastic mate-
rial.

FIGS. 11A-11C show in diagrammatic form how two seat-
ing units according to this invention are connected together.
In FIG. 11A, two seating units are situated next to one
another, although they are separate. In FIG. 11B, the right-
hand end of the right-hand seating unit is angled upwards
slightly so that the loop 5 serving as a connecting means is
substantially horizontal, as a result of which the loop 5 can be
inserted into the opening 21 in a simple manner. When the
loop 5 has been inserted into the opening 21 to a sufficient
extent, the right-hand side of the right-hand seating unit can
be angled downwards, resulting in slight separation of the
seating units in the plane of the drawing so that the loop 5
should assume the correct final position.

The correct final position for the loop 5 will be clear from
FIGS. 12 and 13. When the loop 5 has assumed the correct
final position, the intermediate portion 7 of the loop 5 is then
received in the recess 24. As the loop 5 is inclined upwards
slightly towards its free end and the free ends of the legs 23
have a corresponding inclination, these matching inclinations
lock the right-hand seating unit against undesired displace-
ment towards the left-hand seating unit to a certain extent.

When adjacent seating units are to be disconnected from
one another, e.g. when the right-hand seating unit in FIG. 11C
is to be disconnected from the left-hand seating unit in FIG.
11C, the right-hand seating unit is displaced towards the
left-hand seating unit. The loop 5 is thus displaced out of its
position in the recess 24. As a result of the fact that the tubular
portions 3A, 3B converge in the direction of the loop 5 at the
same time as the legs 23 of the opening 21 converge in the
direction away from the seat portion 13, the loop 5 is raised
when the seating units are displaced relative to one another.
The loop 5 can thus be pulled out through the opening 21, this
being facilitated if the right-hand end of the right-hand seat-
ing unit is angled upwards slightly. The seating units are thus
disconnected from one another.

FIGS. 14 and 15 show how a number of seating units
according to this invention can be stacked one inside the
other. This offers a clear advantage with respect to the storage
of the seating units when they are not in use.

FIGS. 16-20 show an alternative embodiment of a seating
unit according to this invention, in which a characterising
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feature of the seating unit according to FIGS. 16-20 is that the
parts forming part of the seating unit are integral with one
another, i.e. the seating unit according to FIGS. 16-20 is
formed in one piece. The seating unit according to FIGS.
16-20 is preferably made of a suitable plastic material,
wherein one conceivable method of manufacturing the seat-
ing unit according to FIGS. 16-20 may be injection moulding.

The seating unit according to FIGS. 16-20 includes a seat
112 which, according to the embodiment shown, includes a
seat portion 113 and a back portion 114, these portions being
integral with one another according to the embodiment
shown. The seat portion 113 is given a dished shape, this
having a positive effect on seating comfort.

A connecting means in the form of a tongue 105 departs
from one side of the seat portion 113 and is integral with the
seat portion 113. As will be seen most clearly from FIGS.
16-18, the tongue has a generally tapering shape towards its
free end. As will be seen most clearly from FIGS. 18 and 19,
the tongue 105 extends obliquely downwards from the seat
portion 113 towards the free end of the tongue 105. The
inclination of the tongue relative to a plane parallel to the
surface on which the seating unit rests in the eftective position
is designated y2 in FIG. 19. v2 is preferably within the range:
13°=y2<15°.

A shoulder 106 is provided on the top of the tongue 105 in
the region of its free end, the shoulder 106 being situated in
the centre of the free end of the tongue 105. The shoulder 106
is preferably integral with the tongue 105.

Each seating unit is provided with a side portion 20 extend-
ing downwardly from the seat portion 113, this side portion
120 being situated on one side of the seat portion 113. The
side portion 120 extends from the seat portion 113 down to the
surface on which the seating unit is supposed to be supported
when the seating unit is in the effectively connected position.
The side portion 120 is integral with the seat portion 113. The
side portion extends substantially vertically in the effectively
connected position of a seating unit.

The side portion 120 is provided with an opening 121, this
opening having an oblong rectangular shape when viewed
generally. The dimensions of the tongue 105 and of the open-
ing 121 are adapted to one another in such a manner that the
tongue 105 of one seating unit can be inserted into the open-
ing 121 in the seating unit to which it is to be connected. The
opening 121 is to this end provided with a recess allowing for
the passage of the shoulder 106 when the tongue 105 is
inserted into the opening 121.

FIGS. 21-24 show in diagrammatic form how two seating
units according to FIGS. 16-20 are connected together. In
FIG. 21, two seating units are connected together, while a
third seating unit is in the process of being connected. As will
be seen more clearly from FIG. 22, the tongue 105 has been
inserted into the opening 121, wherein the seating unit to be
mounted is thus inclined slightly, i.e. the end situated furthest
away from the already mounted seating units is raised
slightly. FIG. 22 shows in detail how the tongue 105 is ori-
ented in the opening 121 during the mounting phase itself.
The principal plane defined by the tongue 105 therefore forms
an angle y1 with a plane parallel to the plane on which the
seating units rest. When the tongue 105 has been inserted as
far as it goes into the opening 121, the raised end of the seating
unit is lowered so that it rests on the supporting surface. The
tongue 105 thus assumes the position shown in FIG. 24, i.e.
the shoulder 106 is angled upwardly and is in contact with the
underside of the seat portion 113 of the seating unit to which
it is to be connected. The shoulder 106 is preferably covered
in a friction material. A recess for receiving the shoulder 106
may be provided on the underside of the seat portion 113.
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Looking at FIG. 24, it will be clear that the shoulder 106 locks
the two seating units connected together in such a manner that
they cannot be separated in the lateral direction. The angle y2
between the principal plane of the tongue 105 and the plane
parallel to the plane on which the seating units rest is thus
reduced, i.e. y1>y2. It should be noted in this connection that
the angle v2 is the same in FIG. 19 and FIG. 24.

In order to separate the seating units according to FIGS.
16-20 from one another, the procedure described in connec-
tion with FIGS. 21-24 is followed, i.e. the seating unit to be
disassembled is angled upwardly and the tongue 105 is pulled
out through the opening 121 in the adjacent seating unit.

FIG. 25 shows a number of seating units stacked one on top
of the other. As each seating unit only “builds” upon the
height by the thickness of the corresponding seat portion 113,
an extremely compact unit is obtained upon stacking.

It should also be noted that the seating unit situated at one
end of the row of seating units connected together must be
provided with a special support for its connecting means 5;
105 or it may be conceivable to use a specially designed
seating unit which is more like a conventional chair, i.e. which
can stand independently on the floor.

Possible Modifications of the Invention

In the embodiment according to FIGS. 1-15 described
hereinabove, it is not necessary to have an upwardly angled
loop 5 with corresponding inclination of the free ends of the
legs 23. According to this invention, it may be conceivable for
the loop 5 to be horizontal in the effective position and for the
free ends of the legs likewise to be horizontal in the effective
position.

In the embodiment according to FIGS. 16-20 described
hereinabove, the shape of the tongue 105 may be varied,
particularly with respect to the extent to which the tongue
tapers towards its free end. A certain tapering is preferred as
it facilitates the insertion of the tongue into the opening in the
adjacent seating unit.

Instead of a solid tongue 105, it may also be conceivable
according to the invention for the connecting means to be in
the form of a loop, but with the same basic shape as the
tongue. This therefore results in a weight saving. The outer-
most part of the loop can therefore be covered in a friction
material, resulting in an increase in the diameter of the out-
ermost part of the loop and thereby offering the equivalent of
a shoulder.

In the embodiments described hereinabove, the seat 12;
112 is provided with a back. According to this invention, it is
conceivable for the seat not to have a back or for the back to
be formed by a separate part that can be mounted on the seat.

Ifthe seat is made of a material, e.g. some sort of metal, that
may be perceived as cold and hard by certain users, it may be
conceivable for the seat to be provided with a shell, e.g. of
pressed felt.

The invention claimed is:

1. A seating unit, consisting essential of:

a seat (12; 112);

a connecting part (5; 105);

a support part (9A, 9B, 10; 120); and

an opening (21, 121), wherein,

the seat has a first side, an opposite second side, and a
generally horizontal seating surface extending between
the first side and the second side,

the connecting part is located at the first side of the seat;

the support part is located at the second side of the seat and
extends downward to a floor surface,
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the support part supports the second side of the seat relative
to the floor surface when the seating unit is connected to
another seating unit of the same kind having a corre-
sponding seat, a corresponding connecting part on a
corresponding first side of the corresponding seat, and a
corresponding support part on a corresponding second
side of the seat,

the corresponding support part of the other seating unit is
required to support the first side of the seat of the seating
unit relative to the floor surface as the first side of the seat
of the seating unit is free of any support part located at
the first side of the seat and extending downward to the
floor surface, and

the opening of the seating unit is located at the second side
of' the seat of the seating unit and is sized to receive the
corresponding connecting part of the other seating unit
and thereby have the corresponding support part of the
other seating unit support the first side of the seat and the
seating unit on the floor surface, with the seating unit and
the other seating unit detachably locked against mutual
separation.

10

15

20

8

2. The seating unit according to claim 1, wherein the con-
necting part (5; 105) includes a free end (7) and tapers towards
the free end (7).

3. The seating unit according to claim 1, wherein the sup-
port part comprises a tubular frame.

4. The seating unit according to claim 1, wherein the open-
ing (21) is generally U-shaped.

5. The seating unit according to claim 1, wherein the con-
necting part is in the form of a tongue (105) and that a
shoulder (106) is arranged on the top of the tongue (105).

6. The seating unit according to claim 1, wherein the sup-
port part comprises a tubular frame supporting the seat (12),
and the tubular frame together with the connecting part
defines a loop projecting beyond the first side of the seat (12).

7. A seating arrangement, comprising a first and a second of
said seating unit of claim 1 detachably connected together
with the connecting part (5; 105) of the first seating unit
received in the opening (21; 121) of the second seating unit,
the support part (9A, 9B, 10; 120) of the second seating unit
supporting the first side of the seat of the first seating unit on
the floor surface.



